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FOREWORD 

This is the ninth in a series of reports on costs and efficiency in the 
marketing of deciduous fruits. It is concerned primarily with the following 
questions. 

1. To what extent are packer productivity, packer earnings, and direct 
packing labor costs for packing fresh California Emperor, Tokay, and summer 
grapes affected by the wage plan used in paying the packers and by the propor~ 
tion of cull fruit? 

2. How do variations in wage plan and proportion of cull fruit and in the 
type of packing equipment affect the "indirect" costs of handling incoming fruit 
and culls and supplying fruit to the packers? 

3. What effect does the packer wage plan have on the quality of the packed 
fruit and on the prices received? 

The data pertaining to equipment capacities and rates of worker output on 
different jobs on which this report is based were derived from studies of actual 
plant operations and analysis of accounting record data obtained during the 1951 
packing season. Cost calculations, however, are based on 1953 rates for wages, 
power, and other services and on replacement costs for equipment at the 1953 
price level. The adjustments made to convert the 1951 wage rates to the 1953 
level were small, in general not exceeding 5 per cent. 

These studies were made cooperatively by the Giannini Foundation of Agri- 
cultural Economics of the Agricultural Experiment Station, University of Cali- 
fornia, Berkeley, and the Agricultural Marketing Service, U. S. Department of 
Agriculture, They were made under authority of the Research and Marketing Act 
of 1916 (RMA, Title II). This Act provides for studies of the costs of market- 
ing agricultural products in their various forms and through the various chan- 
nels and is designed to foster and assist in the development of more efficient 
marketing methods, practices, and facilities for the purpose of bringing about 
more efficient and orderly marketing and reducing the spread between the pro- 


ducer and the consumer, 
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Efficiency in Fruit Marketing 
WAGE PLANS AND EFFICIENCY IN GRAPE PACKING 


B. C. Frenchy’ and L. L. sammet2/ 


The job of packing--trimming and placing fruit in boxes--represents the 
largest single component of labor cost in California grape packing houses. It 
is the central operation, and the productivity of the workers performing this 
job has an important influence on costs in other segments of the plant as well 
as on the direct cost of packing alone. 

Studies of a sample of grape packing houses show wide variation in average 
packer productivity in different houses. Much of this variation can be explained 
in terms of the variety of grapes packed, the proportion of cull fruit, and the 
method used in paying the packers. The objective of this report is to determine 
the magnitute of these effects and to compare the different wage plans as to 
their advantages and disadvantages. The report contains a brief discussion of 
the nature of the packing operation, This is followed by a description of the 
wage plans used and an analysis of the effects of wage plan, proportion of cull 
fruit, and variety of grape on packer productivity, packing costs, and worker 
earnings, The effect of wage plan on the quality or condition of the final pack- 
agealso is discussed, The study is limited to house packing. No data are pre- 
sented on field packing operations. 


THE JOB OF PACKING 
In the major part of the packing operation (illustrated in Figures l, 2, 

and 3), the packer obtains field-run fruit from a picking box, trims out defec- 
tive fruit, and places the trimmed bunches in the packing box, Minor elements 
of this job usually include obtaining an empty packing box and placing it on the 
packing stand, stamping the box with the packer's number, and placing or adjust- 
ing pads and liners. In some houses the packer also moves the packed box from 
the packing stand to the conveyor that transports it to the lidder, 


Vy Formerly Cooperative Agent of the Agricultural Experiment Station, Univer- 
sity of California, Berkeley, and the Bureau of Agricultural Economics, U. S. 
Department of Agriculture, now Assistant Professor of Agricultural Economics, 
Michigan State College, East Lansing, Michigan. 


2/ Cooperative Agent of the Agricultural Experiment Station, University of 
California, Berkeley, and the Agricultural Marketing Service, U. S. Department 
of Agriculture, 
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FIGURE 3. Mechanized packing line 
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There are minor differences in the job depending on whether mechanized or 
nonmechanized packing equipment is used. With nonmechanized equipment (Figure 
1), each full field box is set on the packing stand by a "setup" man who serves 
several packers. He also sets off the empty lugs and removes boxes of cull 
fruit where a cull disposal belt is not provided, With mechanized equipment, 
the field boxes are brought to the packers on a chain conveyor from one end of 
the packing line (Figures 2 and 3). Packers working with this type of equip- 
ment must perform two operations not required of packers on nonmechanized equip- 
ment. A foot pedal must be pressed to obtain a new full field box, and the 
empty box must be disposed of by tipping it and letting it drop on to a conveyor 
which carries it away from the packing area, 

Studies of the packing job indicate that the additional work elements as- 
sociated with mechanized equipment together require an average of less than ten 
seconds per box. As this time is extremely small relative to the total time re- 
quired to pack a box, packers will be assumed to be equally productive on either 
mechanized or nonmechanized equipment, 

Grapes are commonly packed in three types of containers--28-pound (net) 
standard display lugs, 28-pound, four-basket crates, and 32- or 3l-pound chests. 
Usually, each packer is provided with a spring scale on which the packing box 
rests while being filled and which registers when the box contains the correct 
weight of fruit. Where individual scales are not used, the boxes are check 
weighed before lidding. In the discussion that follows, all findings will be 
expressed relative to the standard display lug as this is the most widely used 


container. 


THE WAGE PLANS 

Five different wage payment plans were observed in use among the plants 
studied. They are of two general types--incentive and constant hourly wage 
plans. Incentive wage plans permit the hourly earnings of the worker to in- 
crease as his rate of output increases. The packer thus has an incentive to 
work harder and to pack more boxes per hour, The degree of the incentive varies 
with the level of the earnings and with the rate at which earnings increase as 
rate of output increases. Constant wage plans, on the other hand, provide no 


direct incentive since hourly earnings remain constant regardless of rates of 


3/ With some equipment the field boxes may have to be pulled into place by 
hand rather than sliding in automatically. The difference in time required is 
very small. 
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output. The relation between rate of output and earnings per packer hour with 
the different wage plans is illustrated in Figure }. Details of the five wage 
plans are as follows. 

A, Flat piece rate. With this method of payment, the workers receive a 
constant payment for each box packed. During the 1953 season, the rate ranged 
from 7 to 10 cents per standard display lug for summer grapes,~’ 7 to 8 cents 
for Emperor grapes, and 9 to 10 cents for Tokay. 

B, Sliding scale hourly plus piece rate. This method of payment was ob- 
served only in one Tokay packing house. The base rate was an hourly wage that 
varied with the packer's output--ranging from 60 cents per hour for workers 
packing ); boxes per hour to $1.00 per hour for workers packing 15 to 17 boxes. 
In addition, the packer received a flat piece rate of 5 cents per box. No 
worker could be paid less than the 75 cents per hour required by law. 

C. Flat hourly wage plus piece rate. Under this system, each worker was 
paid a flat 85 cents per hour with an additional 2 cents for each box packed. 

D, Sliding scale hourly, then, piece rate. With this plan, the pay per 
hour increases by 5-cent increments with increases in rates of output, ranging 
from 75 cents per hour for low rates to 90 cents for high rates of output. A 
flat piece rate of 9 cents per box is paid for all boxes packed over a pre- 
scribed amount. The rate of packing required to qualify for a particular pay 
scale is slightly less for summer than for Emperor grapes. This plan was not 
used in plants packing Tokay grapes. 

E. Flat hourly wage. The observed pay scale for plants using this wage 
plan ranged from 90 to 95 cents per hour. In some cases, a minimum rate of 
output was required in order to qualify for the job, but no incentive pay was 
given. Two distinct policies were noted in plants paying by this method, In 
one group of plants, the packers were encouraged or allowed to pack at whatever 
rates of output they desired, given the requirements as to quality of pack and 
the absence of direct financial incentive. The average output per packer for 
these plants is defined as the "normal" hourly rate. 

In another group of plants, the management felt that a higher quality pack 
could be obtained by restricting the rates of packer output. The workers were 
encouraged to pack very slowly, with both a minimum and a maximum amount that 


L/ Primarily Thompson seedless with some Red Malaga and Ribier. 


s/ These rates apply only to fruit packed in the house and not to field pack~ 
ing. 
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The Relation of Hourly Rates of Pay to Rates of Output for 
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should be packed per hour, The average rate of output for these plants is de- 
fined as the "slow policy" hourly rate and will be designated by (Ey). The. 
normal policy rate will be referred to as (E}). 

A comparison of the effects of the different wage plans on packer earnings 
as rate of output varies is made in Figure }. In this diagram, hourly earnings 
with each method of payment are shown in relation to rates of output of stand- 
ard display lugs. The degree of incentive with the different wage plans is in- 
dicated in Figure h by the steepness of the slope of the "earnings line." 

Wage plan A appears to provide the maximum incentive in that earnings in- 
crease more rapidly with increases in rate of output than with any of the other 
plans. Four rates of pay are shown for the plan, corresponding to the varia- 
tions noted in different packing houses and among the different varieties of 
grapes. Plan B shows about the same rate of increase in earnings as the aver- 
age piece rate with plan A, The level of earnings, however, is somewhat higher 
than for plan A. It seems logical to expect the higher level of earnings to 
suppress the reaction of the packers to the increased earnings with increased 
rates of output. The relative incentive thus may be somewhat less than pro- 
vided by plan A. This is borneout by statistical evidence to be presented 
later. 

Wage plans C and D provide the next greatest amounts of incentive. As 
plan C was used only in Tokay packing plants and plan D in Emperor and sumer 
grape plants, there is no statistical evidence to suggest which plan gives the 
most incentive. On the average, however, it would appear that plan D results 
in a greater increase in earnings for each increase in rate of output. 

Wage plan E provides no direct per-box incentive. No matter what the rate 
of output, earnings remain constant at 90 or 95 cents per hour, Note that with 
none of the wage plans are earnings permitted to fall below the legal minimum 


of 75 cents per hour, 


THE EFFECT OF WAGE PLAN, PROPORTION OF CULL FRUIT, 
AND VARIETY ON PRODUCTIVITY 


Individual production records obtained in 2h packing houses for about 
1,500 packers have been used to compare the average rates of packer output as- 
sociated with each of the wage plans described above, The records, classified 
as to variety of grapes packed, cover several weeks or all of the 1951 season 
for each plant. These data indicate that in packing Emperor grapes the season 
average rate of output in different plants ranged from 5.2 to 21.0 boxes per 
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packer hour; with Tokay grapes, this range was from 8.3 to 13.) boxes per packer 
hour; and with summer grapes, the range was from 2.6 to 12.0 boxes per packer 
hour. 

While differences in the incentive provided by the packer wage plan account 
for a large part of the variation in rate of packer output in different plants, 
the proportion of cull fruit also is an important factor. This varied consid- 
erably between different plants, With Emperor grapes, the average proportion of 
cull fruit ranged from 12.3 to 36.9 per cent of the total fruit received; with 
Tokay grapes, the range was from 17.0 to 29.) per cent; and with summer grapes, 
it was from 16.1 to 8.5 per cent.” To separate the effects of this factor, 
the per cent of cull fruit has been introduced in Figure 5 as an additional vari- 
able in the anakyatest” 

The lines representing the several wage plans in Figure 5 indicate that a 
rise in the percentage of culls or a decrease in the degree of incentive payment 
results in reduced rates of packer output. This can be illustrated with the 
chart for Fmperor grapes. With 20 per cent culls, for example, the rate of pack- 
ing decreases from nearly 21 boxes per packer hour under wage plan A to less than 
7 boxes per packer hour with wage plan Epo If only wage plan A is considered but 
the per cent of culls varies, the rate of packing decreases from about 23 boxes 
per packer hour with 10 per cent culls to only 10.5 boxes per packer hour with 
60 per cent culls. Comparable reductions are shown with the other wage plans. 
Similar effects with respect to wage plan and per cent of culls are indicated by 
the charts for Tokay and summer grapes. 

In developing the relationships presented in Figure 5, certain logical as- 
sumptions were considered necessary (see Appendix A). Other logical assumptions 
might have been used which would yield somewhat different results. Hence, estimates 


6/ With some firms a notably high proportion of cull fruit resulted from the 
fact that vineyard areas containing the better quality fruit were field packed, 
thus leaving fruit of lower quality for the house pack. 


v/ The details of the procedures used to estimate the relation of rate of 
packer output to the proportion of culls with different wage plans are discussed 
in Appendix A, In making this analysis, it was assumed that the operating con- 
ditions or environments in the various plants, as they affect productivity, are 
essentially the same, except for the differences in wage plan and proportions of 
cull fruit. Day-to-day variations in these conditions may be expected due to 
equipment failures, temperature change, interruptions in deliveries of fruit from 
the field, and other miscellaneous delays, These factors tend to average out 
over time, and the analysis is in terms of average conditions. Several plants 
and a large number of packers are represented with most wage plans, which should 
further “average out" the effects of specific plant conditions. 
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of rates of packer output taken from Figure 5 should not be regarded as exact. 
Figure 5, however, is believed to provide reasonably good indications of average 
rates of packing in relation to variety, wage plan, and per cent of cull fruit, 
especially over the range (rarely exceeded in actual packing operations ) of 10 
to 50 per cent culls. 

Further analysis of the effect of per cent of culls on rate of packing in- 
dicates that, as the proportion of culls varies, the percentage change in rate 
of output is about the same with all of the wage plans observed. This makes 
it possible to compute relative rates of packing with the different wage plans, 
disregarding the effect of culls. Such comparisons are made in Table 1, in 
which rate of packing with the various wage plans is expressed as 4 percentage 
of the rate with plan A, The table indicates, for example, that rates of output 
under the normal policy constant wage plan (E,) are only 39 per cent as high as 
the rate under plan A for Emperor grapes and 62 per cent of plan A for summer 
grapes. As suggested earlier, plan A provides a higher incentive than plan B 
although earnings were shown in Figure to be higher with plan B than with plan 
A, The higher level of earnings under plan B may, in fact, be the chief cause 


of the lower incentive with this method of payment. 


TABLE 1 


Relative Rates of Output For 
Five Methods of Paying Grape Packers 


Emperor Tokay 
per cent of output 
under wage plan A 
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THE EFFECT OF WAGE PLAN, PROPORTION OF CULL FRUIT, 
AND VARIETY ON COST 


The variations in packer productivity with the different wage plans indi- 
cated in Figure }; have both direct and indirect effects on the costs of packing. 
Packing costs are affected directly through the cost of packing labor and in- 
directly through the influence of rate of packer output on the investment re- 
quired for building space and packing equipment and on the labor and equipment 


costs of associated operations. 


Direct Packing Costs 


The effects of each of the several wage plans on average costs per box for 
packing labor are illustrated in Figure 6. The costs are based on the wage rates 
indicated in the descriptions of the wage plans and illustrated in Figure h. For 
plan A, typical rates were 7% cents per box for Emperors, 10 cents for Tokays, 
and 10 cents for summer grapes, The costs shown for the constant wage plan (E) 
are based cn a wage rate of 95 cents per hour, although 90 cents per hour was 
paid in some plants. The schedule of rates under plans B and D (Emperors) are 
rather complicated and can be grasped most readily by referring to Figure l}, The 
pay rates shown for plan D are for packing Emperor grapes. The same rates apply 
to sumer grapes except that the pay rates increase at 1.5, 5.5, 6.5, and 8.0 
boxes per hour. The rate is 9 cents per box for all over 8.0 boxes per hour, 

The curves in Figure 6 indicate that packing labor costs per packed box are 
generally higher with hourly than with the various incentive wage plans. With 
30 per cent culls, for example, the difference between plans A and Ey amounts 
to about 9 cents per box for Emperor grapes and nearly 1h cents for summer grapes. 
Comparing plan A with E) indicates that with 30 per cent culls plan A saves about 
6 cents per box for Emperor grapes and nearly 7 cents for summer grapes. Cost 
differences between plan A or plan E and plans B, C, and D--combinations of con- 
stant and incentive wages--fall between these extremes, Differences in cost 
among the various wage plans become smaller as the proportion of culls decreases, 


but the differences are still of substantial magnitude in most ranges. 


Indirect Cost Effects 
In the preceding discussion, the rate of packer output is shown to vary 
widely, depending on the variety of grapes packed, the wage plan, and the per 
cent of culls. This has an important bearing on direct packing labor costs as 
is indicated in Figure 6, There also are substantial "indirect" effects. As 


rate of packing decreases, the number of packing stations required for a given 
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12. 


rate of plant output increases, This requires larger quantities of equipment 
for supplying fruit to the packers and increases building space requirements 
and trucking distances, Changes in the proportion of cull fruit, with a given 
output of packed boxes, directly affect the number of field boxes and quantities 
of cull fruit to be handled and thereby affect the costs of trucking incoming 
fruit, setting up fruit for the packers, and handling cull fruit. 

The costs of other operations, such as boxmaking, supplying empty boxes to 
the packers, lidding packed boxes, and carloading, are affected to some extent 
by the rate of packer output. Crew organization and equipment required for 
these operations, however, are directly related to the rate of total output of 
packed boxes and can be closely adjusted to this rate. For this reason, the 
following analysis of how costs are affected by variations in rate of packer 
output and per cent of culls is limited primarily to the operations involved in 
supplying fruit to the packers, The factors considered include the costs of 
trucking labor and equipment for handling incoming fruit and culls, the labor 
costs of "setting up" fruit for the packers, and the costs of equipment, build- 
ing space, and power used in supplying fruit to the packers and in disposing of 
culls. The costs of equipment for transporting packed boxes to the lidder and 
for conveying empty boxes to the packers vary directly with the rate of packer 
output and this one additional element is included. For convenience, the opera- 
tions included in this analysis of "indirect" effects will be referred to as 
"packer supply operations." 

Two categories of costs must be considered, These are the variable costs 
of labor, equipment repair, and power and the fixed costs of depreciation, in- 
terest, taxes, and insurance for equipment and building. Regarding fixed costs 
for equipment, it is necessary to consider the total number of boxes packed per 
season since fixed costs per box decrease as total season volume in a given 
plant increases, It also is recognized that costs per box for some operations 
may vary with changes in the size of plant and that this may affect variations 
in cost due to changes in rate of packer output. For the range in plant size 
commonly encountered, however, variations in cost per box due to size of plant 
are not large, and size of plant probably has still less effect on the amount 
of variation in cost due changes in rate of packer output. For this reason, the 
analysis that follows is limited to a plant size of 600 boxes per hour. The re- 
sults should be generally applicable to California grape packing plante.® 


—_— — eee wm meme 


8/ In the plants studied, the rate of output averaged 620 boxes per plant 
hour for summer grapes, 530 boxes per plant hour with Emperors, and 260 boxes 
per plant hour for Tokays. 
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Estimates of the costs of the packer supply operations which show how the 
costs per plant hour for labor, equipment repair, and power and the annual fixed 
charges for equipment and building space change with variations in the rate of 
packer output are given in Table 2. In these estimates, culls are held constant 
at 30 per cent, while rates of packer output range from 5 to 20 boxes per packer 
hour. Costs are shown for two types of equipment. With the nonmechanized pack- 
ing equipment, incoming fruit is hand trucked to a position paralleling the 
packing line and field boxes are set up individually for each packer (Figure 1). 
Culls are collected in boxes and later emptied by hand into a highway truck. In 
the mechanized plants, incoming fruit is hand trucked to the setup position of a 
mechanized conveyor system. Full boxes are c2rried to the packers by conveyor, 
and empty lugs are returned by conveyor to the setup position (Figures 2 and 3), 
Culls are conveyed by belt to an overhead bin from which they are delivered by 
gravity to a highway truck, Table 2 also gives estimates of unit costs per box 
for the variable costs, annual fixed costs for equipment and building space, and 
total costs per box. 

From Table 2 it is evident that variable costs for labor are higher with 
the nonmechanized than with the mechanized equipment. For example, with a 
packer output of five boxes per packer hour, the labor costs are $13.22 per 
hour with the nonmechanized equipment and $10.30 per hour with the mechanized 


9/ Because of the many variations to be considered, an analysis of this prob- 
lem by comparing the average accounting costs of a number of different firms is 
not practicable. The costs given in Table 2 are based on engineering studies of 
labor, equipment, and building space requirements and costs. The costs indi- 
cated are believed to be representative of those resulting under conditions of 
relatively efficient operation, Labor costs are computed at the levels prevail- 
ing in the districts packing summer and Emperor grapes. To adjust labor costs 
to the levels prevailing in the Tokay district, the labor costs given should be 
increased by 20 per cent. The estimates of equipment and power costs are the 
same in all districts. 


The estimates assume uniform operation at the rates of output specified. 
Because of the difficulty of fully adjusting the operations in a given plant to 
unavoidable day-to-day variations in quality of fruit and rate of output, ac- 
tual plant costs may be somewhat higher than those indicated, The relative 
costs with different types of equipment, different rates of plant and packer 
output, and different wage plans should, however, be about the same in either 
case. 


Details of the cost analysis given in Table 2 will be given in a subse- 
quent report. 


In each type of plant, numerous minor variations in method are possible. 
The effect of such variations on relative costs with mechanized and nonmechanized 
packing equipment is not great, however, and is not considered in this report. 
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TABLE 2 


Costs of Packer Supply Operations in Relation to Type of Equipment and 
Rate of Packer Output in a Typical Grape Packing + 
of 600-Box-Per-Hour Capacity, California, 19532 
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boxes per| packers |Equipment annual ,|Vari- Annual fixed cost 
packer re- repair raver Total fixead/ 250 hours {500 hours | 750 hours |250 hours | 500 hours {750 hours 
hour quired | powerb costc/ cost per _season|per season| per season}per season| per season|per season 


a/ Details concerning these cost calculations will appear in a subsequent publication. 


b/ Variable repair costs for equipment are estimated at the rate of 0.5 per cent of the replacement cost of equipment per ~ 
100 hours of use. Electric power costs are estimated at the rate of 0.03 cent per motor horsepower. 


c/ Labor costs are based on the 1953 wage level in districts packing Emperor and summer grapes. For 1953 labor costs in 
the Tokay district, add 20 per cent to those given in the table. 


a/ Estimates of annual fixed costs for equipment are based on the fol? owing percentages of 1953 replacement costs: taxes, 
1.0; insurance, 1.0; "fixed" repair expense, 1.5; interest, 3.0 (an average rate of 5.0 per cent on the undepreciated 
balance of the investment); depreciation, conveyor equipment (boxes), 6.7; conveyor equipment (culls), 10.0; cull boxes 
and bins, 10.0; and hand trucks and equipment for packer supply, 6.7. A similar schedule is used for building costs, 
excepting "fixed repair," which is estimated at the rate of 2.0 per cent and depreciation for which the rate is 3.0 per 
cent. ¥ 
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equipment, a difference of $2.92 per hour. The difference in total variable 
costs is considerably less, however, as the saving in labor is partially off- 
set by increased costs of equipment repairs and power, Annual fixed costs for 
equipment and building space are considerably higher in the mechanized plant. 
For example, with a packer output of five boxes per packer hour, these annual 
fixed charges are $9,533 in the mechanized plant in contrast with $,205 in the 
nonmechanized plant. 

With either type of equipment, variable costs and annual fixed charges for 
equipment and building space, with a given rate of plant output, decrease as the 
rate of packer output increases. Thus, with an increase in rate of packer out- 
put from 5 to 20 boxes per packer hour, variable costs in packing 600 boxes per 
plant hour with the nonmechanized equipment decrease from $13.50 to $12.88 per 
plant hour, and annual fixed charges for equipment and building space decrease 
from $4,205 to $2,009. With the mechanized equipment, the corresponding range 
in variable costs is from $12.87 to $9.33 per plant hour, and the range in an- 
nual fixed charges for equipment and building space is from $9,533 to %,122. 

’ These variations in variable costs per plant hour and in annual fixed charges 
for equipment and building space are reflected in the unit costs per box given 
in Table 2, 

In the preceding analysis of how the packer supply costs vary with rate of 

packer output, the proportion of cull fruit is held constant at 30 per cent. 
In the actual operation of different plants, however, the average proportion of 
cull fruit varies widely. It is an important cost factor through its effect on 
rate of packer output and on the quantity of incoming fruit and culls that must 
be handled for a given output of packed boxes, 

How variations in the proportion of cull fruit affect the variable costs 
of packer supply operations-~ignoring for the moment effects on direct packing 
labor and on fixed costs for equipment and building space~-is illustrated in 
Figure 7. In this chart, the variable costs of the packer supply operations in 
a plant of 600-box-per-hour capacity are shown in relation to type of equipment, 
proportion of cull fruit, and rate of packer output. The chart shows that, with 
mechanized equipment and an output per packer of 20 boxes per hour, an increase 
in culls from an average rate of 10 to 50 per cent results in a rise in the vari- 
able costs of the packer supply operations of about 1.2 cents per box. With a 
rate of output of only three boxes per packer hour, this increase is 1.7 cents 
per box, With nonmechanized equipment, an increase in the proportion of culls 
from 10 to 50 per cent adds 1,9 cents per box to the packer supply variable costs 
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when the rate of packer output is 20 boxes per packer hour and 2.0 cents per box 
when the rate of packer output is 3 boxes per packer hour, 


Total Costs of Direct Packing labor 
and. Packer Suppl erations 


With the data presented thus far, it is possible to estimate the costs of 
direct packing labor and packer supply operations in relation to specified op- 
erating conditions, These conditions include variety of grape, per cent of 
culls, and wage plan. For example, in packing Emperor grapes with 30 per cent 
culls under wage plan FE), the typical rate of packer output is given in Figure 
5 as 7 boxes per packer hour; direct packing labor costs with this rate of pack- 
ing are given in Figure 6 as 13.3 cents per box; and variable costs of the 
packer supply operations are given in Figure 7 in a mechanized plant (with 30 
per cent culls and a packing rate of 7 boxes per packer hour) as 1,9 cents per 
box, The total variable cost of direct packing labor and packer supply opera- 
tions then is 15.2 cents per box, 

Similar computations have been carried out for the different varieties of 
grapes and different wage plans, The results have been combined with estimates 
of fixed costs for equipment given in Table 2 to give the estimated costs per 
box for direct packing labor and packer supply operations presented in Figure 8. 
The costs given in this chart are based on the assumption of 500 hours of plant 
operation per season and are related to type of equipment, variety of grape, 
per cent of culls, and wage plan, Estimated per-box costs will be higher, or 
lower, than indicated in Figure 8 as the length of season is varied. The amount 
of variation from unit costs based on a 500-hour packing season can be expressed 
as a percentage of the costs indicated in Figure 8, For example, with mechanized 
equipment, costs per box with 250 hours of operation per season are approximately 
1) per cent higher and with 750 hours of operation are about 5 per cent lower 
than the unit costs given in Figure 8, With nonmechanized equipment, costs per 
box increase 7 per cent with only 250 hours of plant operation per season and 
decrease 2.5 per cent with 750 hours of operation per season from the levels in- 
dicated in Figure 8, 

With so many factors to be considered, the results presented in Figure 8 
are necessarily complex so that a full discussion of them will not be attempted. 
Several points should be noted, however, which will illustrate their content. 

1. The costs per box given in Figure 8 are based on the assumption of 500 
hours of plant operation per season. However, the percentage adjustments given 
above could be applied to the costs given in Figure 8 for a particular type of 
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Variable costs of packer-supply operations, cents per standard lug box 
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FIGURE 7 


The Effect of Type of Equipment, Proportion of Cull Fruit and Rate of 
Packer Output on the Variable Costs of the Packer-Supply Operations 





17. 








E ¢ aoe : ¥ VS Need “+ a - + 
f v : ~ ' ‘ j 
. 
i : i ‘ Sees deena 
4 
‘ ' 
hos 

5 ey 3. 

¢ 








Total costs of direct packing labor and packer-supply operations, cents per standard lug box 
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The Effect of Type of Equipment, Variety of Grape, Per Cent of Cull Fruit 
and Wage Plan on the Total Costs of Direct Packing Labor and a/ 
Packer-Supply Operations in a Plant Operating 500 Hours Per Season: 


a/ To estimate costs with 250 and 750 hours of plant operation per season, the 


levels of cost given above may be adjusted as follows: for a 250-hour season, 
with mechanized equipment, add 14 per cent and with nonmechanized equipment, 
add 7 per cent; for a 750-hour season, with mechanized equipment, subtract 

5 per cent and with nonmechanized equipment, subtract 2.5 per cent. 
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equipment, variety of grape, per cent of culls, and wage plan to establish a 
range in costs that would reflect the effect of length of season on unit costs 
per box. When this is done, it appears that costs per box with nonmechanized 
equipment are a little lower than with mechanized equipment when the season is 
short and the proportion of culls low, As the length of season and proportion 
of culls increase to a fairly high level, these relationships are reversed. The 
cost advantage of the mechanized equipment is greatest with the incentive wage 
plans, This is to be expected since the higher equipment cost per packing sta- 
tion with mechanized equipment has a decreasing influence on costs per box as 
the rate of packing per station increases, With a given proportion of culls, 
cost per box decreases more rapidly with the mechanized than with the nonmech- 
anized equipment as the length of season increases. 

2, Costs per box increase as the per cent of culls increases. The amount 
and nature of this variation depend on the wage plan as is evident in the fol- 
lowing summary drawn from Figures 6 and 8 and pertaining to Emperor grapes packed 
in a plant using nonmechanized packing equipment. 


Per cent of culls 
0 (0) 
cents per box 


Wage plan A--piece rate 


Total cost per box (Figure 8) 96 11.7 
less direct packing labor per box (Figure 6) 5 a5 
Costs of equipment and packer supply labor 2.1 he2 


Wage plan Ep--slow hourly rate 


Total cost per box (Figure 8) 15.5 28.1 
Less direct packing labor per box (Figure 6) 12.8 22.9 
Costs of equipment and packer supply labor 2.7 Fe 


As indicated in the above summary, the per~box cost of direct packing la- 
bor with wage plan A is constant. Higher costs as per cent of culls increases 
is due to increases in the "indirect" costs of packer supply. With the slow 
hourly rate plan E5, the per-box costs of both direct packing labor and the 
"indirect" costs of packer supply rise with increase in per cent of culls. 

3. There is a substantial range in costs with different wage plans, and 
this range increases as the proportion of culls increases. In the above example 
(packing Emperor grapes in a plant operating 500 hours per season), the total 
cost of direct packing labor and of packer supply operations with 10 per cent 
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culls varies from 15.5 cents per box with wage plan E, to 9.6 cents per box with 
wage plan A, With 50 per cent culls, the corresponding range is from 28.1 cents 
to 11.7 cents per box. 

Similar variations in costs in relation to wage plan and per cent of culls 
occur with Tokay and summer grapes. 


THE EFFECT OF WAGE PLAN, PROPORTION OF CULL FRUIT, 
AND VARIETY ON PACKER EARNINGS 


The wage plan for packers has a substantial effect on packer earnings. 
This obviously is of importance to the worker. It may also be of importance 
to the plant management since the income position of the packers bears on the 
problems of worker procurement, quality of personnel, and quality of performance. 

Average hourly earnings for each of the observed wage plans are shown in 
Figure 9 in relation to the average per cent of fruit trimmed out as culls. Fig- 
ure 9 indicates that, when the proportion of defective fruit is small, average 
hourly earnings for all incentive wage plans are considerably greater than with 
hourly pay. As the per cent of culls increases, hourly pay earnings remain con- 
stant while incentive earnings decline. When summer grape culls exceed 30 per 
cent, for example, average earnings for flat piece-rate packers are less than 
for those receiving constant hourly pay. For Emperor grapes, flat piece-rate 
earnings remain above hourly earnings until culls reach 51 per cent--a much 
higher proportion than normally found. 

The particular levels of earnings and the relative earnings shown for the 
various wage plans hold, of course, only for the systems and rates of wages ob- 
served in this study, Changes in wage rate would affect earnings directly with 
all wage plans and--with the incentive wage plans--might also affect earnings 
through changes in rate of output. This makes it unwise to generalize freely 
from the results given in Figure 9, but the following observations can be made 
on the basis of the particular wage structure on which Figure 9 is based, In 
their more general aspects, these observations would also hold with minor de- 
viations from this wage structure. 

The relative positions of the curves shown in Figure 9 show substantial 
differences in level of earnings in relation to wage plan, proportion of culls, 
and variety. The effect of variety can be illustrated by comparing average 
earnings in packing Emperor and summer grapes in plants using wage plan A. Thus, 
if culls average 25 per cent with wage plan A, average earnings would amount to 
about $1.45 per hour for imperor grapes and only $1.00 per hour for summer grapes. 
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Earnings with constant hourly pay, on the other hand, would remain the same 
for both types of grapes and would not be affected by the proportion of 
culls,20/ 

A departure from the tendency for higher hourly earnings to be associated 
with a high incentive wage plan is evident in comparing incentive plans A and 
Bin the Tokay plants. Plan A provides the highest incentive as measured by 
rate of output (Figure 5), but plan B yields higher earnings (Figure 9). Thus, 
holding per cent of cull fruit constant, a packer of Tokay grapes paid under 
wage plan A packs more fruit and receives less money than a packer paid under 
wage plan B, As the proportion of cull fruit increases, a similar situation 
appears in comparing summer grape packing under wage plans A and D; this also 
is true with all three varieties of grapes when any of the incentive wage plans 
are compared with the nonincentive hourly rate plans, 

Changes in relative earnings among these wage plans with changes in the 
proportions of culls may have important effects on the efficiency of the plant 
operation and the quality of the finished package. Under the combination wage 
plans, the direct burden of increased proportions of culls is shared by both 
the packers and the plant, That is, packer earnings fall and average costs 
increase. Vith flat piece rates, the direct burden of increased culls is borne 
by the packers, while the packing house carries the full cost under @ straight 
hourly plan. 

As the per cent of culls increases, the packers receiving flat piece rates 
may become less and less willing to take the time to trim out the amount of de- 
fective fruit required to meet the desired quality standards. Quality, there- 
fore, may fall and so the price of the final product. Moreover, as culls in- 
crease to a point where the level of earnings is quite low, labor supplies may 
be difficult to obtain or hold, 

What can or should be done about these conditions and how do they influence 
the selection of "most efficient" wage plans? Before attempting to answer these 


1/ Among the plants using wage plan A, culls averaged 23 per cent for Fn- 
peror grapes and 26 per cent for summer grapes, 
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questions, it is necessary to give some additional attention to the influence 
of the methods of payment on the quality of the finished package. 


EFFECTS OF WAGE PLANS ON QUALITY 

The quality of a box of grapes is defined by factors such as coloring, ma- 
turity, size of berries and bunches, sugar-acid content, uniformity, and the 
proportion of defective berries. Since fruit received at the packing house may 
vary widely in quality, one of the important functions of the packer is to as- 
sure that the packed fruit meets established standards with respect to the vari- 
ous quality characteristics. This is accomplished by rejecting substandard 
fruit or by trimming out off-color or defective berries. The packer, therefore, 
has some control over the quality of the packed fruit. It is clear, however, 
that many of the quality characteristics depend on cultural practices, weather, 
maturity at time of harvest, and other factors beyond the control of the packer, 
so that a scoring of packed fruit on the basis of quality characteristics could 
only partially reflect the results of work by the packer, 

A true measure of the quality of the packed fruit in relation to wage plan 
would require a comparison of quality ratings before and after packing, If the 
measurement of quality were made at a terminal market, the effects of differ- 
ences in mode of shipment and variations in conditions during transportation to 
the market would also have to be considered. Data for this kind of analysis of 
fruit quality as affected by the packer wage plan were not available. Neverthe- 
less, three attempts were made to determine whether the method of payment of 
packers influences the quality of the packed fruit. These consisted of (1) com- 
parison of auction market prices received by plants using the different packer 
wage plans, (2) comparison of measures of observed quality characteristics of 
Thompson Seedless grapes in the New York auction market, and (3) comparison of 
amounts of defective fruit indicated by records of the California Bureau of 
Shipping Point Inspection to have remained in fruit packed by plants paying by 
the different wage plans. 


Auction Market Prices 
In the first of these comparisons, it was assumed that differences in quality 
will be reflected in differences in price and that consistent differences between 
prices received by plants operating under different packer wage plans would in- 
dicate the possibility of a significant relation between wage pian, quality, and 


price. 
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To investigate this question, data were obtained as to prices received by 
each of the sample plants during the 1951 season in ten major auction markets, 

It was recognized that valid comparisons could be made only if prices were com- 
pared for sales made under similar circumstances. This limited comparisons to 
prices received for a given variety and grade of fruit, sold on the same day, 

in the same market, and for which transportation to market was by the same 
means--that is, by rail freight or express. The effect of these restraints was 
to limit the usable data to a relatively small number of paired prices, which 
indicate the difference, if any, in the prices received in a given auction for 
grapes packed under different wage plans. Three sets of comparisons made on this 
basis are summarized in Table 3, Prices received by two different plants operat- 
ing under wage plan Ey (slow, hourly rate plan) are paired with prices received 
by plants operating under wage plan A (straight piece-rate plan). Similar com- 
parisons are made between wage plans E, and D and between wage plans E, and &), 

Each line in Table 3 relates to paired observations on sales by two differ- 
ent plants and gives: (1) the number of pairs of observations; (2) the average 
price received by ?MWants using wage plan E53; (3) the average difference in prices 
received; and ()) the number of times fruit packed under plan Eo received a 
higher price than fruit packed under an alternative wage plan. The comparisons 
between wage plans E> and A contain a total of 38 paired observations, in 26 of 
which prices received under wage plan Ey were higher than those received under 
wage plan A, This price premium in favor of wage plan Ey averaged 25 cents per 
box, Contrasting wage plans E, and D, there is a total of 16 paired observations 
in only 5 of which the prices received by plants using wage plan ES were higher 
than with wage plan D, For the total of 16 paired observations, however, prices 
with wage plan Ey averaged 2); cents per box less than with wage plan D. In con- 
paring wage plans E, and Ey» a total of 37 paired prices was available, in 19 of 
which the prices received by plants using wage plan Ey exceeded those received 
by plants using wage plan E,. The average price difference was 17 cents per box 
in favor of wage plan E. 

Before attempting to draw conclusions from the above data, the statistical 
sienificance of the price comparisons should be considered. From such tests, it 
appears that the apparent tendency for prices received by plants using wage plan 
Ey to exceed those received by plants using wage plan A is statistically signifi- 
cant. In contrasting wage plans E, and D and Ey and Ej» however, no statistically 
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TABIE 3 


Summary of Auction Market Price Comparisons 
Between Plants Using Packer Wage Payment 
Plans A, D, Ey» and E52, 


Average 
price, Eo, less 
plan E9b/ | alternateb/ 


Wage plans Ep versus A 


ASAIN AAA 
& | 
Ammvwooconrne 


Total 
Weighted 
average’ 


6 
7 


Total 
Weighted ‘ 


wn brow 


& |Eu ww 


Total 
Weighted 
averaged/ 
a/ Prices refer to carlot or near carlot sales. For these obser- 
vations, prices did not appear to be influenced by lot size. 


b/ Based on sales of fruit in the same auction market on the same 
day and representing fruit shipped in same manner (that is, 
freight or express). 

o/ Wage plans defined as follows: plan A, straight piece rate; 
plan D, sliding scale hourly, then, piece rate; plan E,, 
normal hourly rate; and plan E5, slow hourly rate. 


a/ Averages are weighted by the number of paired observations. 
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significant relations between these wage plans and prices received are indi- 
cated. 

It should be emphasized, however, that these price comparisons do not take 
into account several factors that may influence prices received much more than 
the packer wage plan. As noted earlier, quality is influenced by many factors 
that are beyond the control of the packers, In addition, brand names frequently 
may affect the auction price independently of the quality of fruit in a particu- 
lar 10t,22/ Moreover, the relatively small number of paired observations that 
could be used and the pooling of paired observations from different markets and 
between several different "pairs" of plants suggest caution in interpreting the 
statistical tests. These considerations lead to the conclusion that the auction 
market price data give no clear indication as to the relation between packer 
wage plan and fruit quality. 


Auction Market Quality Observations 
An effort to correlate auction market quality ratings with packer wage plan 


was made on the basis of quality ratings obtained in a study by Lee and Richard- 
son of variations in the prices of fresh Thompson Seedless grapes sold in the 
New York auction market in 1951, The rating procedure involved sampling numer- 
ous lots of fruit sold in the auction and scoring the samples for certain char- 
acteristics, such as color, berry condition, acid sweetness, pack condition, 
stem condition, berry size, pack treatment, presence of wetness or waterberries, 
and an over-all subjective rating of fruit quality.+ 

Ratings on five quality characteristics--fruit quality, berry condition, 
pack condition, stem condition, and berry size--are summarized by wage plan and 


/ The sign test was used to test the significance of observed price differ- 
ences, This test, applied to the pooled observations for wage plan E, versus 
wage plan A indicates a significant difference at the 5-per cent level of sig- 
nificance. A similar test of differences applied to wage plan E, versus wage 
plan D indicates the price differences to be significant only at the 25-per cent 
level of significance, while the test applied to wage plan Ey versus EK, indicates 
no significant difference at the 25-per cent level of significance. 


12/ For a more complete analysis of the effect of quality and other factors 
on fresh grape prices, see Ivan M, Lee and H. B, Richardson, Factors Related to 


Auction Price Premiums--Fresh Thompson Seedless and okay Grapes (Berke ley: 
University of California, College of Agriculture, Agricultural Experiment Sta- 


tion, January, 195), Sp. (Giannini Foundation Mimeographed Report No. 160.) 
13/ Ibid. 





0S 


~that es bevtocet seotiq bas emafq egey overt noowted enoitslet tnsolttingte 
bstso 

east ton ob enoetrsqmos sotig seeds tsdt ,revawod .osaiesdqme od biyode $1 
aedit otom doum bevfsset esxitq soneulini yam dads ciotssi Lsrevex dmyooss ofnt 
etotost yasm yd SoowouLInr et ybilaup ¢teifiss bode aA siata apew reslosq oft 
ylinoupe:t comsa bastd .forsibbs al ,ettedlesa ond to Lortnoo ofy baoysd ets tert 
woidtieg & at tivtt to ysiieup edt to yidaobneqehat ooftq mottous elt sooTts esm 
seds enocitevieado betteq ‘to todmin Lfeme yLevidsie: oft .revos1c%l \SE sot tal 
bas efeden gaoteTith mort emoltevisedo betésq to gntioog ot bas bees od ofues 
eff gniteryrotai mt noituso seesgua edasia to “etieq" ¢newsYith [eroves neewted 
noijous edd sadt aokewlonoo sid of bse enottstebtancs seeriT -otaot Leotteltste 
tsiesq noewred moideiet edt of Bs no tksokbat aaelo on ovis gisb soitq “goshesen 


vd ifeup Siok bas aeiq sgev 


gnokssy198d0 us Efsup toxlrs¥ moktowA 


neig egew isdosq dtiw agnits: Witsup soem Roitors stslerzoo of dots af 

~bratioii bas eel yd ybude 6 ai benisddo agmiter Wilsup to siead sit no hem BsW 
edt ak bloe asqetg aeetbest noaqnodT deetl to esotug add mt enoitsiasy to 108 
~temua guifquas bevfount austhooorq giver oct »f2¢L ext Sores tottus ato wall 
~teile nisiies tcl eefqmse ont gakiooe Sas aphions ons ni ‘bLoe Sine? to atol Bo 
 -_ ftettthaes Aosg pPaspdeows bios okt taps ried yzofos as Howe eeideltetes 
eeoiriediessw zo easntew to sorssotq toempsert yosa orie erred, no kt bone mote 
Ns Efsisp $ tux? ro gaisen svisostdses ife-revo as bos 

Moisibaoo yrred eutifsup + bov}-~a0 tteltad pansds wifsup evkt ao ‘epatiat 
bas asi¢ egw yd besiismue sis--este yrisd bas goitibnce mote eo tt tines stosc 


eet aen +8 © ree ee = = oe Pee ee ee eee ee ee 


-19tiib sobtq bewyzsedo 10 ‘eonsoitingte add Sead of beast easy fast agis odf 
aueisy of gsig eg8w 102 enoitsvreedo bofcoq sdf ot betiqqe ,feod cid? 25am 
~giz to level snes teq-2 odd #6 eomoistiib Sasoktingie 6 eotsoibni A mele eget 
ager evotev of maiq egey of botfiggs esstersttip to tect tslimie A .eomsotiin 
¢ass 19q-2S efs ts yino sasor? inate od oF eeonetst ih e9itg eft esteoibai I nslq 
setsothat -i evetev nsig ogsw ot botfaqs test ont of tee ySombort tgie to {evel 
pred Foon to Level stis0 1sq~-25 ody os eons7e?? EB tesa Pitts te on 


enetemh, aniee bap abitene: tu fact o@)-S9 aaeeiens oteigmoo one 8 
ot betsiof | Repeal & oH on om a owt 388 qookeg, qs 7g 

tYSLentsi) sory 3h == ioi bas’ sesibee? noed a Ree 
ste Saami sdLoos tad yoo oa ms 
{O38 soll sroqef Sedgargosnit ‘mods bewo% tabnms £) 







0 oT 
a2 <sees aon ont 
pict \EL 








27. 


quality characteristic in Table 1). 24/ The data pertain to fruit shipped by 
nine different plants. Only freight shipments are represented since very few 
of the firms studied made a significant number of express shipments, 

As indicated in the table, scores of 1 to 5 were possible in rating indi- 
vidual samples on fruit quality; pack condition was scored 1 or 2; berry condi- 
tion and stem condition were scored 1, 2, or 33 and scores for berry size ranged 
from 1 to 6, In each case, the highest quality rating was scored 1, with fruit 
of lower quality receiving higher scores.22 For example, a total of 321 rat- 
ings of "fruit quality" was recorded for plants using wage plan Eye Of this 
total, 238 ratings were scored 2, while on fruit of lower quality, 81 samples 
were scored 3, and 2 samples were scored |;, None of the fruit rated in this 
category scored in the best grade (score 1) or in the poorest grade (score 5). 
Similarly, a distribution of scores is given for wage plans Ey» D, andA, and 
for the quality characteristics, pack condition, berry condition, stem condition, 
and berry size. 

Examination of the table shows that, on ratings of over-all fruit quality 
and stem condition, there was a strong tendency for plants using wage plan Ey 
to receive lower scores (reflecting higher quality ratings) than plants using 
the other wage plans, This tendency also is present, although considerably less 
marked, for the characteristics "pack condition," "berry condition," and "berry 
size." Tests of the data indicate that the differences in distribution of scores 
among all the wage plans are statistically significant. 

If plants using wage plan 7) are omitted, the indications as to the effects 
of wage plan on quality score are mixed. Based on the distribution of scores for 


1L/ Scores on the characteristics "taste" and "color" are difficult to in- 
terpret, and the data on these ratings have been omitted from Table }. 


15/ In the inspections, stem condition ratings were scored under the cate- 
gories "fresh," "pliable," and "dry." Within each of these categories, the rat- 
ings were subclassified as to stem color-~-that is, as to whether the stems were 
green, yellow, or brown. For convenience in analysis, the subclassification was 
abandoned and the ratings were grouped as: fresh, 1; pliable, 2; and dry, 3. 


16/ Under the hypothesis that there is no difference in distribution of scores 
among wage plans, a chi-square test applied to the quality scores yields the fol- 
lowing chi-square values: fruit quality, x2 = 236.5; pack condition, x2 = 32.0; 
berry condition, X2 = 17.8; stem condition, x? = 38.3 and berry size, x? = 
104.7. Critical chi-square values at the 5-per cent level of significance are 
26.2, 11.3, 16.8, 12.6, and 25.0, respectively. These results indicate rejection 
of the hypothesis that there is no significant differences in the distribution of 
scores among all the wage plans, 
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TABLE 4 


Comparison of Selected Market Quality Ratings on 
Fresh Thompson Seedless Grapes Among Nine Sample Plants 


Paying Packers by Wage Plans A, D, E,, and E,2 


Number of ratings, distributed by quality score 
received on individual inspections 














is ee 2. 
Sliding 
| Quality b/ Slow Normal | scale hourly; | Straight 

factor Score=' hourly hourly piece rate piece rate Total 
| Fruit 1 0 (0) 0 
quality 2 3 2h 
3 26 131 

in 33 

5 3 

Total hil 
Pack 1 389 
condition 2 15 
Total Lok 
Berry 1 7 
condition 2 390 
3 12 

Total 409 
Stem % 198 
condition 2 208 
3 HE 

Total 407 
Berry zt Re 
size 2 30 
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Total 408 
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29. 
Table continued. 


a/ Based on inspection and observation of fruit sold in the New York auction 
market during the 1951 season. For details concerning the study, see Ivan 
M. Lee and H. B. Richardson, Factors Related to Auction Price Premiums-- 
Fresh Thompson Seedless and Tokay Grapes (Berkeley: University of Califor- 
nia, College of Agriculture, Agricultural Experiment Station, January, 195), 
Sp. (Giannini Foundation Mimeographed Report No. 160.) 


b/ The scoring system for the quality characteristics included is as follows: 
Fruit quality: 1, excellent; 2, top good; 3, medium good; h, low good; and 
5, poor, Pack condition: 1, firm; 2, slack; 3, very clack; and lh, browning. 
Berry condition: 1, crisp; 2, firm; and 3, soft. Stem condition: 1, fresh; 
2, pliable; and 3, dry. Berry size: gram weight per berry and corresponding 
scores were: 1, 2.9 grams; > 2.6 to 2.8 grams; 3, 2.3 to 2.5 grams, lj, 2.0 
to 2.23; 5, 1.7 to 2.0 grams; and 6, below 1.7 grams. 
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over-all fruit quality, pack condition, and berry condition, it appears that 
fruit packed under wage plans Ey and D scored slightly better than fruit packed 
under wage plan A. With respect to stem condition, wage plan Ey makes a better 
showing than wage plans D and A, But, in regard to berry size, scores with wage 
plans E) and A appear to have about the same distribution, with berry size in 
both cases tending to be smaller than with wage plan D, These differences in 
distribution of scores--omitting scores for wage plan E,--are statistically sig- 
nificant for the quality characteristics pack condition and berry size but are 
not statistically significant for the characteristics frvit quality, berry con- 
dition, and stem condition, =! 

While the statistical tests applied to the quality scores summarized in 
Table ) indicate some correlation between quality ratings and packer wage plan, 
these results are presented with strong reservations. The small number of 
plants per wage plan and the small total number of plants result in an inade- 
quate sample. And, as noted previously, variations in the quality of fruit 
reaching the packers from the field and variations in conditions in transit to 
the auction market may influence fruit quality ratings far more than differences 
in packing practices associated with a particular wage plan. 


Shipping Point Inspection 
An attempt to determine the influence of wage plans on quality was based 


on data from the inspection certificates issued by the California Bureau of 
Shipping Point Inspection during 1951 for the plants included in this study. 
Each certificate gives detailed information as to the characteristics of a sam- 
ple of the fruit taken from the lot to which the certificate applies. Included 
are factors such as per cent of defective fruit, berry size, bunch size, color, 
sugar-acid content, and stem condition. An indication is given as to whether 
or not the fruit meets the standards required for a U. S. No. 1 grade,28/ 
Nearly all of the inspection certificates indicated that the fruit in- 
spected was of a U, S. No. 1 grade. Within that grade, however, there was an 


17/ With the data for the plants using wage plan E> omitted, a chi-square 
test under the hypothesis of no significant differences in quality scores for 
the plants using wage plans E,, D, and A gives the following chi-square values: 
fruit quality, x2 = 1.6; pack condition, x2 = 8.9; berry condition, x2 = 2.6; 
stem condition, x2 = h.9, and berry size, x2 = 26.1, Critical chi-square values 
at the 5-per cent level of significance are 15.51, 5.99, 9.49, 99, and 18.31, 
respectively. 


18/ U. S, Agricultural Marketing Service, U. S. Standards for Table Grapes, 
Washington, D. C., 1939. 
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indication as to whether the percentage of defects remaining in the fruit was 
"well within," "within," or "average within" grade. Well within means that 

the average percentage of defects is one half of the tolerance and no box ex- 
ceeds the tolerance. Within means the average is within the tolerance and no 
box exceeds the tolerance, Average within means that the average is within the 
tolerance and no box exceeds 14 times the tolerance, if the tolerance is 10 per 
cent, and 2 times the tolerance if it is less than 10 per cent. For most de- 
fects and varieties, the tolerance is 10 per cent. On this basis, it is esti- 
mated that defects remaining average about 3 per cent for well within, 6 per 
cent for within, and 9 per cent for average within. 

Estimated average percentages of defects remaining in the boxes packed in 
each plant are summarized in the third column of Table 5. In terms of averages, 
the plants paying flat piece rates tend to show a slightly higher percentage of 
defects than the hourly pay plants. However, looking at the data more closely 
in terms of individual plants, it is difficult to detect any significant differ- 
ence according to wage plan. 

For summer grapes (Table 5), two of the normal hourly plants--18 and 19-- 
had very low percentages of defects. On the other hand, two slow policy hourly 
plants--6 and 7--where the lowest percentage of defects might have been expected 
rank about the same as the plants paying by flat piece rates. It is possible, 
however, that the data on the inspection certificates do not give the true pic- 
ture of the over-all percentage of defects in the fruit in plants 6 and 7, A 
large part of the grapes packed in these plants apparently was not inspected, 
and it is possible that shipping point inspections were made only on fruit of 
doubtful quality. 

For Emperor grapes (Table 5), one of the piece-rate plants--plant 9--had 
as few defects as the normal, hourly rate plant, and several other piece-rate 
plants--plants 13, 1), and 28--were very close to this figure, At the same 
time, the percentage of defects for the slow policy plant was again higher than 
for several of the piece-rate plants. In the Tokay plants, both the highest and 
lowest percentage of defects were found in plants paying a flat piece rate, 
Thus, it appears that a low percentage of defects can be attained in plants pay- 
ing on a piece-rate basis as well as in plants paying by the hour, On the other 
hand, hourly rate pay is of itself no guarantee of a low percentage of defective 
fruit. 

Table 5 also reveals that, on the average, a higher per cent of fruit was 
trimmed out as culls in plants paying packers constant hourly wages. This is 
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TABLE 5 


Comparison of Direct Packing Labor Costs, Per Cent of Defects, and 
Costs of Packer Supervision Among a Sample of Plants Packing 
Emperor, Tokay, and Summer Grapes in California 


Packing Defects, Packer supervision laborS/ 





Plant | labor cost Per packer hour| Per box | 
wage pla numer _ per dot! 2 


[cents 


Emperor grapes 









































A. Flat piece rate 9 7-5 22 3.0 patil 21.6 0.9 
10 | Te 20 73 .109 15.7 1.0 
ee 7.0 20 5.3 -060 1.1 0.6 
13. «| 8.0 32 Say 034 6.3 0.3 
| au | Te 17 3.9 | .032 3.5 0.2 
he Si: 7.0 12 5.9 | .088 21.3 0.8 
| O3iioy TH 30 5.9 069 13.1 0.8 
| 25 | 7.5 30 5.0 079 12.0 0.7 
eae 8.0 27 3.3: 45: 509k 18.8 0.9 
Average 1.5 23 4.7 2075 1325 OT 
| D. Sliding scale hourly, | 
| then, piece rate | By) dS) ea ge 4.9 +055 0.7 
i { 
| Ey Hourly normal policy poeds 13.9 30 3.0 | -048 1.0 
i i } | 
| Ey Hourly slow policy a a ee ee ae 5.8 | .058 
ti ; ae Tokay grapes 
| A. Flat piece rate 15 10.0 19 5.6 2055 9.6 2005 0.8 
ae 10.0 IB 3.3 | .027 4.6} .002 0.4 
; ah 9.0 i 6.5 1 eS 11.0} .005 | 0.8 } 
Average | 9.7 17 5.1 | .052 8.4} . .004 | 0.7 
|B. Sliding scale hourly, | | 
plus piece rate | POWs eT ff BOT Sed 046 8.0 5004 ]-50.7 
§ { j } 
| C. Flat hourly plus | | 
‘ piece rate be (ae | 12.2 29 4.2 ' ,012 1.2 -001 0.1 
| Cee) ee hae i Ben Summer grapes 
lA. Flat piece rate 3 7 26 6.9 
yo Salsas 3 26 6.1 
Pag ore SLO 16 8.1 
ae | 735 27 6.0 
738 is Tol 35 5.6 
{ Average 9.9 26 6.5 
(D. Sliding scale hourly, | 
then, piece rate ore: 15.0 52 P30 Sar 1.0 
i 
E, Hourly normal policy | 2 16.2 phy eile Genet -083 13.5 | .013 r= 
Bo ok 046 762.1 25300851) O67 
Ea Bae O46 5.5 | -010 | 1.2 
Average 30 Ae2 058 8.7 20108) 63 
| By Hourly slow policy ho} 6.5 .056 5.6 | 01S: | 148 
{ kg 5.4 096 10.0! .037 | 3.8 
Average 6.0 076 7.8 | .026 | 2.7 









a/ Actual cost per standard display lug reflects differences in pay scale,production, and overtime pay. 
Production data are from 1951 season, and costs are adjusted to 1953 wage level. 


b/ Based on data from the California Bureau of Shipping Point Inspection. 


c/ Includes foreladies, assistant foreladies, and packing line inspectors. 
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consistent with the theory advanced earlier that, as the amount of culls in- 
creases, packers may be less willing to spend the additional time on the heavier 
culling required to meet quality standards, Such a tendency, however, could be 
offset by wage adjustments to compensate for heavy culling. One solution would 
be to pay a constant hourly wage. Another possibility is to pay a modified in- 
centive wage in conjunction with an hourly wage plan. For example, Table 5 in- 
dicates that plant 8--using a sliding scale hourly plan--had a very high percent- 
age of culls removed and a low percentage of defective fruit remaining in the 
pack. Another possible modification is an upward adjustment in piece rates as 
the proportion of culls increases. As a practical matter, this probably would 
require a "step" adjustment for various ranges in the proportion of culls, 
rather than a continuous adjustment. Such a plan would reward efforts to main- 
tain quality when higher culling rates were required, yet would maintain the 
average level of piece-rate earnings and provide incentive for individual work- 
ers to pack at higher rates of output than with an hourly wage plan, If an ad- 
justed piece-rate plan were used, estimates of the proportion of culls probably 
should be based on a sample of trimmings by packer supervisors rather than on 
averages for the entire packing crew. Otherwise, individual packers might be 
encouraged to discard good fruit, unless excessive culling tended to reduce 


packer output. 


Relation of Packer Supervision to Wage Plans and Quality 


An important means of controlling the quality of the pack is in the amount 
of direct supervision and inspection labor employed, Costs and man-hours ob- 
served for this labor in the plants studied are given in the last four columns 
of Table 5, The labor requirements and costs are expressed on both a per packer 
hour and per-box basis. These data indicate that the costs of packer supervi- 
sion vary considerably among plants. In terms of averages, the hours and costs 
of supervision per packer hour tend to be higher in plants paying flat piece 
rates than in those providing lesser wage incentives or paying constant hourly 
wages. Despite higher costs per packer hour, supervision costs per box tend to 
be a little lower in the piece-rate plants, particulerly for Emperor grapes 
because of the higher rates of output with this wage plan. 

While it seems likely that the amount of supervisory labor is an important 
factor in maintaining quality standards under the various wage plans, the data 
in Table 5 show no consistent relation between the amount of supervisory labor 
used and the percentage of defective fruit remaining in the packages. Itis 
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true that the data indicate the use of about 20 per cent more supervisory labor 
in plants paying flat piece rates than in plants paying by the hour. This rela- 
tionship, however, does not necessarily indicate the relative amounts of super- 
visory labor required under the two wage plans. 

Whether or not supervisory labor can be effectively increased so as to off- 
set completely all tendencies toward reduced quality under incentive plans is 
not certain. But it should be noted that the costs of this labor may be small 
compared to the differences in cost per box of fruit packed under a flat piece 
rate or a constant hourly rate wage plan. 


SUMMARY AND CONCLUSIONS 

This report presents the results of studies of packing fresh Emperor, Tokay, 
and summer grapes under several different packer wage plans. These include a 
straight piece-rate incentive wage plan, several modified incentive plans, and 
a constant hourly wage plan, The study indicates that variety of grape, propor- 
tion of cull fruit, packer wage plan, and type of packing equipment have an im- 
portant bearing on packing costs and on packer productivity and earnings. The 
cost data presented refer to the costs of direct packing labor and the "indirect" 
costs of handling incoming fruit and culls and supplying fruit to the packers. 
Other costs not directly affected by the packer wage plan and the proportions of 
cull fruit--such as boxmaking, carloading, packing materials, and administrative 
expenses-~are not considered in this report. 

Consideration also is given to the possibility that the packer wage plan 
used has an effect on the quality of the packed fruit and on prices received. 

While a detailed summary of the results is not attempted, their general 
nature may be illustrated with the following comments, 

1. Packer productivity and packing costs, Several general relationships 
were emphasized by the studies, some of which are self-evident or revealed by 
casual observation. These are as follows: 

a. With a given proportion of cull fruit, average rates of packer 

output are higher with Emperor than with Tokay or summer grapes. 


be Regardless of variety of grape, the rate of packer output de- 
clines as the proportion of cull fruit increases. Except with 
the straight piece-rate wage plan, this reduction in rate of 
output increases the per-box cost of direct packing labor. The 
costs of handling incoming fruit and culls and supplying fruit 
to the packers also rise because of the larger quantities of 
fruit handled, 
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c. Vith a given proportion of culls and the wage structure observed 
in this study, the rate of packer output is highest with a straight 
piece-rate wage plan and is lowest with a nonincentive, constant 
wage per hour. In terms of costs, this situation is reversed. The 
per-box costs of direct packing labor are lowest with the straight 
piece-rate wage plan and are highest with the constant hourly wage 
plan. 


d, As the rate of output per packer increases, the "indirect" per- 
box costs of building space, equipment, and labor for handling in- 
coming fruit and culls and supplying fruit to the packer are re- 
duced. Differences in these costs due to type of packing equip- 
ment are relatively small. 


The magnitude of the effects that variety of grape, per cent of culls, and 
wage plan have on costs per box can be illustrated with the following compari- 
sons for Emperor and summer grapes. With Emperor grapes and 10 per cent culls, 
the costs of direct packing labor, plus the costs of handling incoming fruit 
and culls and supplying fruit to the packers with nonmechanized equipment, are 
estimated as 9.) cents per box with the straight piece-rate wage plan (plan A) 
and 15.6 cents per box with the slow hourly rate plan (plan Ep )--8 difference 
of 6,2 cents per box, With O per cent culls, these costs are 11.0 and 23.) 
cents per box-~a difference of 12.) cents per box in favor of the piece-rate 
plan, With summer grapes, the per-box costs with 10 per cent culls are 12.) 
cents with wage plan A and 21.6 cents with wage plan E,-~a range in costs of 
9.2 cents per box. The corresponding costs with 0 per cent culls are 13.8 and 
32.3 cents per box--a difference of 18.5 cents per box in favor of the piece- 
rate wage plan, 

2. Packer earnings. With low or moderate amounts of cull fruit, earnings 
per packer hour are higher with incentive wage plans than with constant hourly 
wage plans, With heavy culling this situation is reversed. In packing summer 
grapes with 10 per cent culls, for example, packer earnings average $1.20 per 
hour when the piece rate is 10 cents per box, while hourly rate earnings are 95 
cents per hour. With 0 per cent culls, however, piece-rate earnings at 10 
cents per box are only 82 cents per hour in contrast with the constant hourly 
rate of 95 cents per hour. These relationships hold, of course, only for the 
wage structure specified. If--with a given per cent of culls--hourly wage rates 
were held constant and the piece rate reduced, piece-rate earnings for a given 
output would fall accordingly. A further reduction in earnings would also occur 
if rate of packer output dropped because of the reduced incentive. Similarly, 
other changes in the wage structure would change the level of earnings with a 


given wage plan as well as the relative earnings among all wage plans. 
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3. Wage plans versus quality. The relatively slow rates of output experi- 
enced with constant hourly rate wage plans in contrast with incentive plans 
might be presumed to help maintain the quality of the packed fruit. However, 
three different studies of this question--consisting of (1) comparisons of rela- 
tive prices received in the auction market for fruit packed under the different 
wage plans, (2) similar comparisons of quality scores obtained on Thompson Seed- 
less grapes sold in the New York auction in 1951, and (3) comparisons of grades 
of fruit shipped as reflected in inspections made by the Federal-State Inspection 
Service--failed to produce strong evidence to support this premise. The nature 
of the statistical data and the fact that many factors affecting quality ratings 
or relative prices are beyond the control of the packers make the results in- 
conclusive. 

. Packer supervision. The amount and costs per packer for supervisory 
labor tend to be higher with the piece-rate wage plans than with the constant 
hourly rate plans, The costs of supervision per box, however, are lower with 
the piece-rate plans because of higher rates of output per packer hour. This 
is especially true with Emperor grapes. The evidence indicates that fruit 
quality standards were maintained under the incentive wage plans, Since greater 
amounts of supervisory help were used with the incentive wage plans, it is pos- 
sible that adequate supervision is an important factor in the use of the incen- 
tive plans. 

5. Conclusions. An unqualified conclusion from this study as to the best 
wage plan is not possible because clear evidence is lacking as to the effects 
of the various wage plans on the quality of pack and on prices received, How- 
ever, the important benefits of incentive wage plans, in terms of lower costs 
to the firm and higher packer earnings per hour, suggest that plants paying 
constant hourly wages could well afford to consider alternative wage plans in- 
volving a wage incentive. Increased supervision and the use of modified incen- 
tive wage plans may provide a means of maintaining quality while providing 
gains to both packer and firm as the result of increased packer productivity. 
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APPENDIX A 


Method of Estimating Rate of Packer Output in 
Relation to Wage Plan and Per Cent of Culls 


The rates of packer output in relation to wage plan, variety of grape, and 
per cent of culls given in Figure 5 are based on an analysis of accounting rec- 
ords of packer output and proportions of cull fruit of 2) different packing 
plants. The data for each plant cover all, or a substantial part, of the 1951 
packing season. Two approaches to the problem were made: one based on daily 
average rates of packer output and per cent of culls and the other on season 
averages for these two factors. 

To illustrate the procedures used, daily average data for Emperor grapes 
showing the relationship between packer output and per cent of culls under dif- 
ferent wage plans are given in Figure 4. In this diagram, each point represents 
for a given wage plan the daily average output per packer hour in relation to 
daily average per cent of cull fruit. For each of the three wage plans illus- 
trated, rate of output tends to fall as per cent of culls increases. This sug- 
gests that some estimate of average relationship between rate of output and per 
cent of culls can be established. In doing so with these data, however, two 
difficulties were encountered. One problem is the fact that the range in per 
cent of culls in some instances is rather narrow. A second difficulty is that 
substantial errors are believed to exist in the estimates of daily per cent of 
culls for some plants, This problem occurs with plants in which the cull- 
accounting period extended over periods of a week or more, with no reliable 
means of distributing the total cullage for the accounting period to particular 
days. 

In view of the nature of the data available, a least-squares regression 
procedure for determining the average relationships did not seem appropriate. 
Instead, a procedure involving a logical assumption regarding the nature of 
these relationships was undertaken as follows: 

1. Since, with 100 per cent culls, there could be no packer 

output, a curve representing the average relationships be- 
tween rate of output and per cent of culls could be assumed 
to intersect the horizontal axis at a culling rate of 100 


per cent, 
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FIGURE A 


‘The Effect of Wage Plan and Per Cent of Culls on Rate of 
Packing Emperor Grapes, Based on Daily Average Data 
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2, With the above restraint, two alternative straight-line 
relationships were visualized as +12/ (1) a line passing 
through the 100-per cent cull point on the horizontal axis 
and the daily average values for packer output and per cent 
of culls or (2) a similar line passing through the season 
average values for rate of packer output and per cent of 
culls in each plant. 

An average relationship of this type based on daily averages for rate of 
output and per cent of culls is represented by the sloping lines shown with each 
wage plan in Figure A, Similar results based on season averages for each plant 
are given in Figure B, 

Comparison of equations obtained by the two procedures indicated that, for 
a given variety of grape and wage plan, the regression line based on season av- 
erage data tends to be a little higher than that derived from the daily average 
data. This can be explained primarily in terms of the weighting procedure im- 
plicit in the calculation of the season averages. Days in which the plant worked 
long hours are given more weight than short days. Since higher rates of output 
tended to occur when fruit was in good supply and plant hours per day high, a 
line based on the weighted season average tends to be higher than one based on 
the unweighted daily averages. Since the accounting record data relative to per 
cent of culls were more reliable on a season average than on a daily average ba- 
sis in some plants, the equations based on season average data have been used in 
the analysis. These equations are summarized in Table A. 

Although other admissible assumptions would yield slightly different results, 
the assumptions used in developing the equations in Table A appear to be reason- 
able. The equations should provide an acceptable basis for estimating rates of 
packer output in relation to variety of grape, per cent of cull fruit, and wage 
plan, especially in the rarely exceeded range of 10 to 50 per cent culls. 


19/ It is recognized that the relationship between rate of packing and per 
cent of culls may be curvilinear rather than straight line, although there were 
no strong indications of this in the data, 
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TABLE A 


The Effect of Variety of Grape, Wage Plan, and 
Per Cent of Culls on Rate of Packer Ou‘:put 
(Regression Equations Based on Season 
Average Data, California 

1951 Packing Season) 


Boxes packed per 
packer hourb/ 


P = 25.7 = .257C 
P= 14.5 = .15C 
P = 10,2 - .102C 
P= 8.2h- .082C 
P= 1).9 — .19C 
P = 13.7 = .137C 
P = 11.8 - ,118C 
13.3 - .133C 
11.9 - .119¢ 
8.1 - .081C 

5.7 - .057C 





a/ For description of wage plans, see p. h. 


b/ P = boxes packed per packer hour and C = per cent 
of culls. 
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Previous Reports in This Series on 


EFFICIENCY IN FRUIT MARKETING 


Marketing Costs for Deciduous Fruits 

Grading Costs for Apples and Pears 

Orchard-to-Plant Transportation 

Packing Costs for California Apples and Pears 
Building and Equipment Costs, Apple and Pear Packing 


In-Plant Transportation Costs as Related to 
Materials Handling Methods--Apple and Pear Packing 


Economy and Accuracy in Accounting to Growers for 
Fruit Received at the Packing House 


Costs of Dumping Incoming Fruit as Related to Work 
Methods--—Apple and Pear Packing Houses 
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